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(54) Process for preparing food products fortified with oleanolic acid 

(57) Olive oil is fortified with oleanolic acid by includ- 
ing olive leaves in the malaxation mash of conventional 
olive oil pressing in an amount of 5 - 50 wt%, based on 
the weight of the malaxation mash. 
The invention comprises vegetable oils fortified with a 
concentrate of oleanolic acid and, optionally, oleuro- 
pein. Food products fortified with oleanolic acid contain- 
ing oils or concentrates according to the invention are 
also part of the invention. 
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Description 

[0001] The present invention relates to a process for preparing food products containing a high level of oleanolic 
■'■ acid, a compound which is derived from leaves of the olive tree. The present invention also relates to the obtained for- 
5 tified products such as vegetable oils, in particular olive oil, spreads, mayonnaise, salad dressings and sauces. 

BACKGROUND OF THE INVENTION 

[0002] Oleanolic acid (3-beta-hydroxy-28^itx>xy-6leanen) belongs to the chemical compound class of the triter- 
io penes. See Figure i for its chemical structure. Olive leaves are a known source of oleanolic acid, containing up to 6.5 
wt.%. Oleanolic acid has a low solubility in olive oil and may cause turbidity. 
[0003] Oleanolic acid has a low solubility in dive oil and rriay cause turbidity. 

[0004] Japanese Patent JP i9078061 (Derwent i^radf discloses the use of a hydrplysed extract of olives and 
olive leaves as an antioxidant to be used for food, feed, cosmetics and drugs. 
75 [0005} J. of the Am. Oil Chemists Sdc. Vol. 73, na3, pfi. 371-374 (1996) gives a description of harvesting olive oil 
by pressing olive fruits at ambient temperature. For improving the' olive oil flavour some olive leaves are added to the 
process mixture: - 

[0006] It is known that olive oil contains low amounts of oleanolic acid, although its presence is avoided because its 
low solubility in oil causes turbidity, particularly when the oil is stored below ambient temperature. 

20 Another useful component of olive oil is oleuropein, one of the native phenolic compounds which because of its bitter 
taste is removed from olive oil after pressing by washing or hydrolysis. Presently it is appreciated for its health support- 
ing properties. Oleuropein is believed to have anti-inflammatory and anti -oxidant properties. 
[0007] In olive oil which is obtained by conventional olive oil processing no levels higher than 300 ppm for oleanolic 
acid have been reported. Generally, olive oil is prepared by harvesting olive fruits and subjecting these to a malaxation 

25 treatment which comprises crushing and kneading the olives so that a mash is Obtained containing the whole content 
of the olive fruit: solid matter, oil and an aqueous phase. Accidentally, some leaves of the oiive tree may be encountered 
in the malaxation mixture. After malaxation the mash is separated into a liquid phase and a solid residue. The olive oil 
is separated from the aqueous phase in a decanting vessefor by centrifucjatidn. the olive oil may be washed with water. 

30 SUMMARY OF THE INVENTION 

[0008] We have discovered the tortrf ication of food products with oleanolic acid. The nutritional potential of this com- 
pound is based on its many valuable health supporting properties (see EP 94 517). The invention provides an econom- 
ical and sinple process for the fortification of food ^oducts with oleanolic acid, iri ^ 

35 olive oil. According to the present invention an olive oil or olive residue oil is prepared according to a conventional proc- 

\ : ess, but with the exception that " 

• the malaxation mash contains 5 - 50 wt.% of olive leaves ( '*.?' J . 

the malaxation treatments carried out at an elevated temperature being 24-60°C/ 

' ' This adapted process'resiilts in ah olive oil or an olive residue oil which contains at least 300 ppm of oleanolic acid. 

DETAILS OF THE INVENTION 

..... ' * ' ■ . \ ■ . i i ' 1 . '■ " 

45 [0009] The present invention relates to a process for preparing an olive oil fortified with oleanolic acid, which com- 
prises the steps of: 

subjecting a mixture of olive fruits and olive leaves to a malaxation treatment resulting in a mash which contains a 
first olive oil and a first residue; and .«.'". 
'so • separating the first olive oil from the first residue. 

[001 0] In order to get a substantial amount of oleanolic acid dissolved, the malaxation process has to be carried out 
at an elevated temperature bein g 24-60°C, preferably 30-60°C, more preferably 30-40°C. 

In the malaxation mixture olive leaves are present in an amount 5 - 50 wt.%, preferably 10-50 wt.%, based on the 
55 weight of the mash. 

[001 1 ] Since the leaves of the olive are such a rich source of oleanolic acid, the present process results in a sub- 
stantial fortification of the olive oil. The extent of fortification not only depends on the 4mbunt of added leaves and 
extraction temperature; but also on the type of the olive tree. The content of oleanolic acid in the leaves may vary from 
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♦ 

year to year. For obtaining a specific content of oleanolic acid in the olive oil, a suitable approach is first to determine 
the amount of this compound in the olive leaves and then to adjust the amount of olive leaves added to the malaxation 
mixture. 

[001 2] The "process according to the invention may include conventional process steps, such as water washing of 
5 olives and leaves. Vteter may be .added before the first olive oil is separated from the first residue. 

Decantation, centrifugation and f fltration are suitable processes for the separation of olive oil from residue and aqueous 
phase. 

[001 3] According to a further embodiment of the present invention water is added to the first residue and the resi- 
due is extracted employing conventional extraction conditions. This process yields a second olive. oil and a second res- 
10 idue. The second olive oil is separated from the second residue. . The second .olive oil also contains a considerable 
amount of oleanolic acid. Preferably, before extraction.extra olive leaves are added to the first. residue, preferably, in an 
amount of 5 - 50 wt%, more preferably 10 -50 wt.%, based on the total extraction mass.^ , 
[0014] According to still another embodiment of the Invention the olive leaves are not added to the fresh olives but 
only to the first residue. 

is [001 5] Subsequently, one or both residues can be subjected to solvent extraction, applying conventional process 
conditions, which yields an dive residue oil which is also fortified with oleanolic acid. From the separated mixture of sol- 
vent and oil the fortified olive residue oil is obtained by evaporating the solvent. Suitable solvents are hexane and ace- 
tone. 

20 " ' , 

' " ' ; \ TABLE r ' \ *.. 





Oleanolic acid (ppm) 


Olive oil obtained by conventional process 


< 300 ' v 


Olive oil obtained f with malaxation. at 30°C in the presence of 50 wt.% of olive leaves 


400 



[001 6] According to another embodiment of me inventipa an oleanolic acid concentrate is prepared starting with the 
olive oil or olive* residue oil obtained with the present invention. 
30 The fortified olive oil or olive residue oil is subjected to an extraction with an oil immiscible solvent which results into a 
solvent phase containing oleanolic acid and an oil phase. By distilling the solvent from the solvent phase the desired 
concentrate is obtained. Suitable solvents for. oleanolic acid are alcohols, preferably methanol and ethanol and mixtures 
of an alcohol with water. V ; ' " . [' \ . ~ 

[001 7] The present invention comprises an olive oil or an an olive residue oil which contains at least 300 ppm, pref- 
35 erably at least 350 ppm, more preferably at least 450 ppm of .oleanolic acid. 

[0018] The invention further comprises ah olive oil or an an olive residue oil which contains at least 300 ppm, pref- 
erably at least 350 ppm, more preferably at least 450 ppm of oleanolic acid and additionally at least 20 ppm, preferably 
at least 100 ppm of oleuropein. 

The oleuropein may be a native t comppnerrt of the oil or.it may be added in isolated form. 
40 [001 9] The effect of high concentrations of oleanolic acid in the obtained oil is the occurrence of turbidity when after 
processing the oil cools down to ambient temperature. The turbidity is caused by dispersed, not dissolved oleanolic 
acid. Although turbidity is not acceptable when a clear olive oil is desired, it does not harm when the oil is used as an 
ingredient for preparing a food product according to the invention. , 

[0020] The olive oil, olive residue oil and concentrate obtained according to the present invention are useful ingre- 
45 dients for the preparation of fortified food products, preferably olive oils, such as extra virgin olive oil, fine, semi-fine or 
regular virgin olive oil. refined olive oil, or olive residue oil and blends which contain virgin olive oil and refined olive oil. 
[0021 ] The oleanolic acid concentrate can be admixed e.g. with other vegetable oils such as rapeseed oii, surf low- 
. erseed oil, soybean oil and corn oil. 

Common food products such as spreads, mayonnaises, salad dressings and sauces can be fortified by substituting th 
so oil component by an oil according to the invention. Spreads are understood to be products which contain a substantial 
amount of fat. often 40 wt.% and more, which have a plastic consistency and which are used for buttering bread. 

Claims 

55 1 . A process for fortifying olive oil with oleanolic acid, which comprises the steps of: 

- subjecting harvested olives to a malaxation treatment, 

separating the malaxation mash into an olive oil phase denoted as first olive oil, a solid residue denoted as first 
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residue and an aqueous phase, 

collecting the olive oil, , . 

characterized in that 

5 ' the malaxation mash contains, calculated on mash, 5 - 50 wt.% of olive leaves and that the malaxation treatment 
is carried out at 24-60°C. 

2. A process according to claim 1, characterized in that the malaxation is carried out at 30-60°C, preferably at 30- 
40°C. 

10 

3. A process according to claims 1 or 2, characterized in that the mash contains 5 - 50 wt.%, preferably 1 0 - 50 wt.% 
of olive leaves. 

4. A process according to anyone of claims 1 - 3, which comprises the further step of: 

15 

extracting the first residue with water resulting in a mixture of a second olive oil and a second residue, 
separating the second olive oil from the second residue and collecting the second olive oil. 

5. A process according to claim 4, wherein the first residue before being extracted with water is mixed with, calculated 
20 on total extraction mass, 5 - 50 wt.%, preferably with 10-50 wt% of olive leaves. 

6. A process for fortifying an olive oil with oleanoiic acid, which comprises the steps of: 

subjecting a mash of crushed olives which contains olive leaves to a malaxation treatment, 
25 - separating the mash after malaxation into an olive oil phase denoted as first olive oil, a solid residue denoted 
as first residue and an aqueous phase, 

- adding olive leaves to the first residue in an amount of 5 - 50 wt%, preferably 1 0 - 50 wt.%. based on the weight 
of the extraction mass. 

- extracting with water the first residue containing the leaves to obtain a mixture of a second olive oil and a sec- 
30 ond residue and 

separating the second olive oil from the second residue. 

7. A process for preparing an olive residue oil fortified with deandic acid, which comprises the steps of: 

35 - subjecting a residue obtained with a process according to any of the claims 1 - 6 to solvent extraction to obtain 
a mixture of oil, solvent and a final residue, 

separating the liquid phase from the solid residue phase - removing the solvent by evaporation from the oil to 
obtain an olive residue oil. 

40 8. A process for preparing a concentrate containing oleanoiic acid, which comprises the steps of: .- t 

subjecting the oil obtained with a process according to any of the claims 1 - 7, to an extraction with an oil immis- 
cible solvent in which oleanoiic acid can dissolve to obtain a solvent phase which contains oleanoiic acid, 
evaporating the solvent from the solvent phase and 
45 - collecting a concentrate containing oleanoiic acid. 

9. Olive oil which contains at least 300 ppm, preferably at least 350 ppm, more preferably at least 450 ppm of oleanoiic 
acid. 

so 1 0. Olive oil according to claim 9 which additionally contains at least 20 ppm, preferably at least 1 00 ppm of oleuropein. 

11. Olive residue oil which contains at least 300 ppm, preferably at least 350 ppm, more preferably at least 450 ppm of 
oleanoiic acid. 

55 1 2. Olive oil according to claim 1 1 which additionally contains at least 20 ppm. preferably at least 1 00 ppm of oleuro- 
pein. 

1 3. Food product, which contains one or more of the following: an olive oil according to claim 9 or 1 0. an olive residue 
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oil according to claim 1 1 or 12, a concentrate obtained according to the process of daim 8. 
14. Food product according to claim 13. which is a vegetable oil, preferably an olive oil. 

s 15. Food product according to daim 13, which is chosen from the group consisting of spread, mayonnaise, salad 
dressing or tomato sauce. ; 



w 



15 



20 



25 



30 



35 



40 



45 



50 



55 



BNSCOCIO. <EP 1013752A1_L> 



EP 1 013 752 A1 



v. I 

\ 




EP 1 013 752 A1 



European Pat rrt 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 20 4127 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document with indication, where appropriate, 
oj relevant passages > . 



Category 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.Cl.7) 



L. DI GIOVACCHINO ET AL. : "Effect of 
mixing leaves with olives on organoleptic 
quality of oil obtained by centcifugation" 
JOURNAL OF THE AMERICAN OIL CHEMISTS' 

society., 

vol. 73, no. 3, 1996, pages 37H374, 
XP002104605 

CHAMPAIGN US ♦ 

* the whole document * 

I. SUSNIK-RYBARSKI ET AL.: 
"Antioksidaciona svojstya supstancije 
izolirane iz maslinovog 11 sea" 
HRANA I ISHRANA - FOOD AND NUTRITION. , 
vol. 24, no. 1-2, 1983^ pages 11-15 , * 
XP002134134 
BEOGRAD., YU 
ISSN: 0018-6872 \ 

* page 15, Summary • *w. > ^ v 

— f * 

A. VASQUEZ RONCERO ET AL./ "Acidos 

triterpenlcos del olivo"' 

GRASAS Y ACEITES, ?. 

vol. 20, no. -3V '1969, pages 133-138, 

XP00213413S 

SEVILLA, ,ES 

* page 133, column 2, paragraph 2 * 

CA 2 232 692 A (UNIV GRANADA)' 
5 February 1998 (1998-02-05) 

* claim 1*'+ 



1.3 



The present search report has been drawn up for all claims 



C11B1/00 
A23D9/00 
A23D7/00 
A23L1/24 



1,8,13 



TECHNICAL FIELOS 
SEARCHED (lnt.CI.7) 



CUB 

A23D 
A23L 



1,8 



2 
ss 

3 
3 

i 

2 



Roc» of search 

THE HAGUE 



Oat* of comptettonof the search 

28 March 2000 



Examine* 

Dekeirel, H 



CATEGORY OF CITED OOCUMENTS 

X : particularty relevant iMakon alone 

Y : particularty relevant roombined wilh another 

document of the sarms category 
A : technological background 
O : non-written disclosure 
P . intermediate document 



T : theory or principle underfying the invention 
E : earlier patent document, but published on, or 

after the filing date 
O : document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



7 



BNSDOCID: <EP 1013752A1 J_> 



EP 1013 752 A1 



v. ♦ 

V 




European Pat nt 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 20 4127 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (im.Cl.7) 



0,A 



I 
si 
s 



DATABASE WPI 

Section Ch, Week 9722 

Oerwent Publications- Ltd. , London, GB; 

Class B07, AN.' 97-241981 

XP0021 04606 < 

-& JP 09 078061 A (TANABE SEIYAKU CO). 
25 March 1997 (1997-03-25) 

* abstract * 

PATENT ABSTRACTS OF- JAPAN 

vol. 013, no. 227 (C-600), 

25 May 1989 (1989-05-25) ... - 

-& JP 01 039973 A (TAIY0 KAGAKU CO LTD), 

10 February 1989 (1989-02-10) - 

* abstract * 

W0 97 32947 A (C0MITER TRADING & SERVICES 
S R ; BALD I ALESSANDR0 (IT); ROHAN I ANNA) 
12 September 1997 (1997-09-12) 

* claims 1,10,12-16,20 * 

US 5 714 150 A (NACHMAN LESLIE) 
3 February 1998 (1998-02-03) 

* claim 1 * 

A. 8IANC0 ET AL.: "Microcoroponents of 
olive oil - III: Glucosides of 
2( 3, 4-di hydroxy-phenyl )ethanol" 
FOOD CHEMISTRY. , 

vol. 63, no. 4, 1998, pages 461-464, 
XP002134136 

ELSEVIER SCIENCE PUBLISHERS LTD. , GB 
ISSN: 0308-8146 

* the whole document * 



1,8,13, 
14 



13 



9,13,14 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



The present search report has been drawn up tor all claims 



THE HAGUE 



Oat« of compfetfon ot the starch 

28 March 2000 



Examiner 

Dekeirel , M 



CATEGORY OF CITED DOCUMENTS 



X : particularly relevant it taken alone 

Y : particularly relevant it combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or princple underlying the invention 
E : earlier patent document, but published on, or 

after the riling date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent lamily, corresponding 
document 



8 



BNSDOCID- <EP 1013752A1 I > 



EP 1 013 752 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 20 4127 



This annex lists ttie patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on . 

The European Patent Office is in no way liable tor. these particulars -.vhich are merely. given for the purpose of information. 

""f 28-03-2000 



Patent document 
cited in search report • 


Publication 
date 


Patent family 
. member(s) 


Publication 
date 


CA 2232692 


A 


05-02-1998 


ES 

EP • 
WO 

. 


2111498 A 
0894517 A ' 
9804331 A 
11513042 T ' 


01-03-1998 
03-02-1999 
05-02-1998 
09-11-1999 


JP 9078061 


A 


25-03-1997 


NONE 






JP 01039973 


A 


10-02-1989 


NONE 






W0 9732947 


A 


12-09-1997 


■IT 


F 1960041 A ' 
0896612 A 


05-09-1997 
17-02-1999 


US 5714150 


A 


03-02-1998 


WO 
AU 


9938383 A 
6045098 A 


05-08-1999 
16-08-1999 



o 

uj For more details about this annex : see Ofticial Journal of the European Patent Office, No. 12/82 



BNSDOCID: <EP 1013752A1_I_> 



